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(54) SUBSTANCE FOR ACTIVATING NEGATIVE ELECTRODE FOR LITHIUM SECONDARY 
BATTERY AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substance for 
activating a negative electrode for a secondary battery 
which is characterized in a large capacity, superior 
charging/ discharging efficiency, a high current density, 
and a long service life. 

SOLUTION: A substance for activating a negative 
electrode for a lithium secondary battery comprises a 
core which contains crystal carbon and a carbon shell 
which is formed on the core, where the carbon shell has 
a graphite catalyst effect and contains elements that 
can change quality of a peripheral carbon structure or 
contains a compound in which two or more different 
elements are coupled, while the carbon shell is a quasi- 
crystal carbon shell with a turbo- stratic-like-structure 
or a semi-onion ring structure. 
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ft»WtLT(±Ca (BH 4 ) 2 . 
Li B H 4 . T i B 2 , ZrB 2 , D y B 2 , H f B 2 , H 
oB 2 , LuB 2 , ScB 2 , Ni 2 B, T a B 2 , Tm B 
12 , VB 2 , W 2 B 5 , C r B 2 , ij)V^^=y-i F, D 
f-^A.-j^ Fifc^liaA^b*"^ YttimthZh 

[0 0 3 3] I*3Tt LT{±1BM7 5 umcomz.* 

^•t&i$.-ftt£mm-tz>zti,x'£. o. 17^30 

[0034] H>rlB^ a a B«^t lxi&v y ht-tfy 

* { T # § . strie v y h ft - X yiffiM e^f. 
b'7f, ? -;k fflMH 1 fi^ 4»««& J W 1 0 0 0 °C X-m 

mmLxmz z t #-e# , suie^- K*-iKvti7i / 



1 0 0 0°CTMS LT#-& <I i: *«T'^ § . 
[0035] ifc. Ml£fif 3 XST'. M^M^i: L 
TBr 2 ,Cl 2 , I 2 ^t'OMSSE2-ffifflL^0, 

>-m£Mt£t)3r^3 5 07^4 o oxrcswyiLTifcffc; 

^ISJDL. K-ftHX^^ltiPL/c-fk^ft^^ 1000°C 

SMft££ti:fflllt$lie*£ 3 0 0M6 0 O^TffiWl 
Lfc* V7 x-xt' 7 f, - ? x&tf 
^StWiL^t/itiJiLS-tir-f (C6 0 OJb^l 5 0 0 

[0036] mis^^m^mt Lxi±m%m. 7 
[0037] mtumm^-T- < y^ztitzmm 

3T$:20007bM320 0 °CT^vStt#H^^jI 

mmm%Txmm-t& (sjs-fbxg) . ^co^ai 
z&m Ltz^^z h mmmtrnt^nnmrni tarn 

[0 0 38] SfiS7C^^-om±ffifflL^^ 

2 m 3 Mjt&mmgkMsmttzimi&mm 

m$mizBft<.zti&zki>fc&. ±m.x'% ztmicmM 
i m 2 m 3 Mjt-£mcoit3km%mt lt(±t i 

B 2 , ZrB 2 , DyB 2 , H f B 2 , HoB 2 , LuB 2 , 
ScB 2 , Ni 2 B, T a B 2 , TmB 12 , VB 2 , W 
2 B 5 , CrB 2 , fjlV^K^yA h\ ';f-"7^^7^ 

[0039] 4fc. 5^tC*SriftB«7C**-oUU:* 
mScO^SIc^tc^M, M 2 M 3 MJfc-S-ft/t' 

[0040] $<b(c, b?jS^J;o^, *%Hj!Tiiew(l: 

^ft-Cfc S M&tgX M , M 2 M 3 M n -ffc^flj . n 

Xli'Ti B 2 , Z r B 2 , D y B 2 , Hf B 2 . HoB 2 . 
LuB 2 , ScB 2 , Ni 2 B. T a B 2 , TmB 12 . VB 
2 . W 2 B 5 . CrB 2 , tDVi/^Jx-fcvA F, Df-^* 

[004 1 ] fi B B B M^47t{i^ B B H «KS^® 
«I4«7C^^^«±M«7C«M 1 M 2 M 3 M n ft^ 

fttc j: o t fl-tswit^j* $ tix m&gkMmmm mx-h 

h ?-#x b y f - •/ 9 tm. £ ft ti^sf-^- y V v7Vm 

[0042] (*lg|5(C^ B B B ®^Srffiffl L?tJ*^tC, ^^ B B B 
«^i*S B B B «^fRtc^$tL, ^ B B B «K»^ffiffl Lfc 

m^iz l tesAttfrnm-t & . wilt, 9 h 5 



! ( 7 ) 001-110422 (P2001-11 *JL8 



f - y 7 fltJt (iffiSitc^v ^ttftSR^S v ^§ B B B <0*# 
$ LT^B B B »fiij§£:3Ifet LT »X WMMttim 

e (*'jiyf-y 3 y) **i-«a*»*-rs. «hs 
ftKliiftfcSWt*- 1) £ k tfx- s , $cD# B B BiOW?t * & 
[0043] mmz. zemsmxm («wwkxs) r 

[0044] 2 ) #ft«ft*fOT**tefl|-$-**£- 

^km-^mwi^mm^^-th . ^mmkkx« 

fc{m B B B ®^^^Dft®S^^ B H B «^ttiig»i: 
ITS. £<3S£tea-?TI±e5*ffl^#«6£ttffl-*-.&£i: 

&?§«{c^nLTM)t?fL7t^Da®-^^ B BW^IgBy|g 

*>§^^«ffli-€.. mmmk L-m*. 
«-?-co?i^%^^ffl-r s ; t & . ^mmk lx 

[0045] miW&JMV. ^^IltJtl^fl 

* (^SIMta»fc:itt4**%«*) «. (9 9. 9 
9:0. 001) Tm. (80:20) "Cfti. M^TCfH 

commz x -o xmmzmm-r hzk tfx- % s . 
[0046] mm&nmmmw-k lt«, ? x y- 

[0047] HUieig-^-XST', ^BUlE*t LT 300 

[ o o 4 8] mz, mvMmkit&'B.immmtetf?- 



T" >?%ixrz$m-3 TS: 2 0 0 0 — 3 2 0 O'CT^vg 
Ig (JSMfrflilg) "C. ^B^tMSSSttBtt^ftX 

2 M 3 MJt&tiliZ ,t ^$gB 9 B»ilt' 

mizim $ fi & . z cvmm&mmm ^ x mz ammTtm 

[0049] mfifcoj; 3 3— f -f -yyZtUznTZ 
2000-320 0'CXim®ZmfcttL& (002) 

®c/)c u k a xmrnvrtemztt-t h ( l l 0 ) ®C0C u 

K a XttEIKfSMEit'C** I (110)/I (002) 
^JliSw^^ 0.04 OTSSO CuK« X *03f3ME 

[oosoiifc, xmHzzhnrnftmnnmsAm 

i'^TcOy^y^-ttm^itXh^ I (1 3 6 0)/ 
I ( 1 5 8 0 ) « 0 . 3OTT'S> 0 . BUlEMf^x/UO 
vWiHtffiSMEitC** I (1360) / I (15 
80) {40. 2V±Z^Ltz. 

[005 1 ] ®^Kjt$il^v5^«^B B Btt^*3T{i 

5 0-9 9. 9mA%xhK). ?-#xh7j->>7mm 
«i& B B fS*yx;Hio. 1—5 omm.% {ZtUta 
Tma.izn-t&m£?>mMkLxftm-tz>) x-hzeotf 

#* U\ 0t3it>-x7U#O . 1 Sfi%*^"C'*>^ii^{C 

&x'%^m&)<h&. 

[0052] mmztifzmamim2iz5FLtz£oiz. 
m&mam 37(A) t tcm*s B B B^* >- x >v 
(b) x-mmztix^z,. ztz. msiz^Ltzx-oiz. 
w68M&m>'xJi' ( b ) ^(znm-izmmTcmttz 
i,mmfcmM l M z M 3 M n it^ ( c ) tm^, 

ZtlX^hZktfibh. R*37t LT-^i^ 

37-i)Clf 1 ^ISHtS^TZiacS^ LTfc 0 % 
*BSIC^b%«^^ x /U 2 **J^«§ ixT OS. 

[0053] m^mizimm^-im^mm^tLh 

□*-5xft y*/u k it—<m.^*mmamztm 
kizx-ox . — iJce^^fcjBBg $ ftJt sira * . - 

[0054] *m s n<r>n.m&'tomiizcDj: o iz . mmco 
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[0055] mT##MB<0#i L^mmMRlf&MMZ 
X'li^\ 

[0056] (hsiot i ) m&mmwx'bhm&mL 
mm®*?— 7X5 o o g&ffimmftatmmw. ( 

mzti*ii-7-vi*mmt b 2 o 3 2 0 g £3t#$r»«>* 

Hartleys* ut. ^<7)^» t^w-t->fyrn 
v- h t b 2 o 3 *vjs§ <, vR?jmiT3 - ? xv&mm 

8 0 o^TWiaMsii/cf-?— h**tk« 

[00 5 7] (HM«2)f^->>A-t-fV7n^ 
*S/K15*. B 2 O 3 3 0gSrffifflLfc^i:Sr^V->T« 

[0 0 58] (mi&M3) f-^-^A- t— f V7n,if 
*^H30g. B 2 O 3 6 0 gSrfltfHL/fc£i:£|iftVvni 

[0 0 5 9] (%|fcffl4) -?4rikJ--f t-U— h£l 0 
g, B,O 3 2 0 g*fl6fflLfcii:*l»V^Ti±mieSlitM 
1 tm-lzmti&LX--ydrj],# : 74 

[00 60] (IS«5)-7^NM/-M5 

g, b 2 o 3 3 o g&mmttizb zm^xtmimmm 
i tm-izmmtx-yyti-tfyj K-firtr**5'i>M& 

[00 6 1 ] (HWI6)-7^I/H M/-h3 0 
g , B 2 0 3 6 0 g Lfc CI t £BfcV>T«±firfSSSitflH| 

i tm-^mmtx-yir^Tiiy^ Fttmmi/x.)],* 

[0062] (SIJf6^l7 ) 3-^5 0 0 gtf^->) 

4 h^* i o g £8s»«e&flttssaefc:i»st lt 
ut£ t ?:i^v^T(±f)ie»iCT 1 1 [si-ten 

[0063] (»8) 3-?X500gtf^-'> 

%-c?fi-^L7tci t zm^ximimmm 1 1 isi-tcn 



[0064] (!9fiW9)3-^X500gt-7^ 
^9 -f H ( F 'J -y -f-nWi ) 1 0 8 £ SSMAifiK 
4Hftamfc:iS!ltLT^-ta^L3ti «:IS*vvn±1|trlE 

[0065] (fgjfeffll 0) 3-7X5 00 gt-vy- 
/Utf? -f F ( F U -y f-ttS! ) 2 0 g ££G1MH1 

mmmmi bm-izmMLx-vr^xj-f v&^mm 

[0066] (HUMID 3-^500gi:3A';l/ 

f (tjvyv -yf-as) «*i o g Z'tismmm 
m#%mmizfmLx%}-izm.-&i,fcz t zm^xim 
immmi tm— <,zmmLx?^b^^ vsnmm 

[0 067] (SUSffiJl 2) 3-7X5 0 0 gtrmVU 
F X? A F < T)V F U -y f-4t* ) »* 2 0 g £33Mttt 

1 1 ISI-fcHSft LX ?^)V h >f F-ftttUSR 

[0 068] (SUtWl 3) 3-^^5 0 OgfcSZ/H? 
-^ATK^^f h»*1 0 g^giES6«JtS^»cgSfc:Pft*f 

^»LT^3^^A^^ K-£tf«*S'x/l'£*I-f 

[0 0 69] (HS6WI1 4) f-7-»>A-t--f y/o 
^yK10 g*^l$fL/t^ V ruKVPT/PrJ-^i: 
B 2 0 3 2 0 g^?ggf$ix/v:J:f-;Pr;U3-;Ui;cy)r;U3 
-^^fS^f-7-^Aj^ffifc B 2 0 3 }g$t£ h;Pi>- 

Lfe e»f ( s*ut t -y ^-sfi 2 o g ) 

taLXW&LiZ. ^1^3-^5 0 OgJS^ 

^M(ctaAL.T3-7x^s^^-7-^A- 1 -4 yr 

a*Tdf v H B , 0 3 RlS b- -y f-*<%-tc^m $ titzmiZ 

[0070] <J:(C, ft 280 0°CT"jDl^L 

TIS H a B -ft«* i a< . ^-7-^A^7-f h'^WKSB^x^ 

[0071] mmmi5) Tio 2 tmmLtczt$: 
m^xammmi tm-izmmttc. tio 2 

cOfi(i3-7XtTi O 2 S-&fii<0 3. 6fifi%^L 
[0 07 2] (gftfcffll 6 ) B 2 0 3 tSb 2 0 3 5:figfflL 

tiztzm^xmmmi tm— izmmLtz. zcom. b 

2 p 3 t Sb 2 O 3 C0fi(i3-7X. B 2 0 3 S.I>'S b 2 0 3 ?g 
^rS*cO#^3fiS%. 1. 3®*;%tc^l>J;3tcL 
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[0073] (HMW1 7) B 2 0 3 tMn (N0 3 ) 2 • 

6 h 2 oem&toz&m Ltiztz m ^x immm 1 1 
m-izmmtf.1. z<r>m. B 2 o 3 kMn (no 3 > 2 • e 

H 2 OC04(i:rJ-^^., B;0 3 S^Mn (N0 3 ) 2 • 6 
H 2 Oi^ii<7)#« 3M%fc 5 . 7fii%fc:$r5 <fc 

[0074] (HMM18) B 2 0 3 i:V 2 05«l^M 

mmttizbzm^xiimtkMi tm-tzmmttz. z 

CDB#. B 2 O 3 tV 2 O 5 c04(i3-^X. B 2 0 3 kV 2 0 5 
ig-£S4^# * 3 *S% t 2 fifi%lc^r S «k o iz L . 
[0075] (H1M19) B 2 0 3 tAl ! 03^fflL 

tzzbtm^xtem&mi tm-izm&Ltc. z<?>m, 

BzOitAltOn&mZ^-fX. B 2 0 3 fcA 1 2 0 3 ?g 
[00 7 6] (ffeSfe#fl2 0) f^7A-t->fyrn 

#3-^ h 1 5 gtsfzmiLtizk zm^ximmmm 
mitm-izmmtfz. 

[00 77] mHM2 1 ) —v*Mr4 hU-M 5 



11*6 L£. 

[0078] (KBltfia|2 2 ) XuVJt**r4 h* 3 0 g*f 
[007 9] (Jt^Jl ) 3-7X&2 80 O^fcilBft 

lx 'j ^~<xmmmn.mmmm^mm. l fc. 
[0080] mrisiiisw i~22 &tftfc«w 1 *ttrsr 

«3tS*UtftttSSft«9 0fiA%£7 •y-ftb'-U-rVffl 
8§*§£#J 1 0 fiM% fcN-^f/HiniJN'y L"C 

*\ 'Jf-^A^JKS-ttSfcL.TfSfflU 2016^^7 
CD U A SB! Lfc . «Jt£;hJiiS1ij»D« 

(il^L i PFs^trxf-l' 

lx ***s*£tb«>3i 1 ^ . 

JHKBEfcl. 5Vk0. 25Vt*«SeLfc. 
[008 1] 
[«1 ] 





m 1 -tM^U&iBSlIrriAh/g] 


m 1 tM^;u 


1(110)/ 




1.5V 


025V 




1(002) 




948 


315 


93 


0.012 




354 


320 


94 


0.009 




338 


311 


93 


0.018 




337 


305 


93 


0.019 


mmms 


349 


310 


93 


0011 


mmme 


343 


315 


94 


0.012 


mmmi 


351 


320 


92 


0.009 


nmme 


342 


311 


93 


0.014 




343 


309 


93 


0.015 


3Ste«io 


339 


310 


93 


0.018 




339 


315 


93 


0.017 


9SK«I t2 


342 


311 


93 


0.015 


»M13 


348 


315 


94 


0.011 


110114 


343 


305 


93 


0.015 


XttA 15 


350 


312 


94 


0.009 


UlSfl 16 


348 


318 


94 


0.009 


17 


345 


309 


93 


0.011 


Xttft 18 


344 


312 


94 


0.011 


mmm 19 


350 


314 


93 


0.010 


20 


320 


300 


93 


0.032 


21 


315 


289 


91 


0.036 


n&ffl 22 


342 


275 


94 


0.015 




280 


243 


85 


0.053 



[0082] mm 1 izTjhLtzx 0 iz . mmitrnt^k 
zstsmmm 1 ~ 2 icomwgzmm Ltimmmmjc 
mitsmz^ttc^item 1 nmmizit^xi&.ig&s.k 
imMMmmttx ^&zt jwj** . ttz, mmmi 

tzitxvytziiwit£tix\>^&mi&m2 0— 2 2<r)W.m 
ztiM-tt t . mmmmtux^htiK msm 1-19 



commtfo . 2 5 vaTx-ff)w-mmi±ti i Ji r )i&< . *jkb 

1 - 1 90i£^«teKf^x/Mcmm£^«AWT.^ 
[0083 ] 4fc. mrlE»fiW2 . 5 . 8 . 10. 20 
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mf2 2<7>miTW^$ixfznmmw$iiz<£3.titzfm 

TtM^isMi I C P ( A vVt'fi 7t? y 7°)V YTyX 

[0084] 
[^2] 





Ticms%] 


b[1m%] 


Ni[MS%] 




0. 38 


0. 42 




mmms 




0.39 


0. 57 




0.23 


0.38 




mmm to 




0.42 


0. 34 


20 


0.55 










0.28 





[0085] mm 2 tzTKLti J: a Ic. HJtiWcikTtS: 
A£iift^*«###*#£-f & Z t ifftfrh . 
[00861 4ft. 3BNOT2<32rffiT*3&3*l*:mffiiS 

T i B 2 tfm&LZtiX ^&Zk tfftfrZ, . 

[0087] mmm2 3 ) ffiiaMjs,^*^*^K-ft# 
( b 2 o 3 ) tfmmztitzm%*/4 vmt^ 

3-^S^»» (* : T/U3-;P=7 0 : 3 Ofii%) 
£Mft3ftft«lH[:Lftl»*£*#ft. 'i%t>tlti®3i£ 2 

8 o oxnz w*i.xi&bmjx.<vx\,->v *v*.-&Mim 
[0088] ( mmm2 4 > BMbtfoy ( b 2 o 3 ) em 

M.%<?>K*>>0izT i 0 2 6fiS%£fififflLft<ri:£l&o 

t ammtm 23 1 m-izmm ttz . 

[0089] (SIJSCT2 5 ) SWbtfoy ( B 2 0 3 ) 6M 
*&<0ffcb l 3fcBHbtfo>' (B 2 0 3 ) 3ii%i:TiO 
2 1 • 8fi*%Ofi^HjS:ffiJfl Lft.lt fcH^TtiflffiE 

mm 23 1 &&jt Lft . 

[00 9 0] (ISjfi#iJ2 6) mt#v> (B 2 0 3 ) 6fi 
S%C0it±>'9^-fL*O> <B 2 0 3 ) 3fl%tNi 

(no 3 ) , • 6h 2 o5. 4m&%com.&mzmmLti 
ztim^x nmMmmm 2 3 1 n-\,z%m i-ft . 
[0091] ( mmm 2 1 > ^sr^coftb 0 
x-xt-7f?:5 oo-cx'f&mmtwk. mtLxmm 
zixtzm.-\mzmm Ltzz t zm^x&mmn&M 2 3 
tm-izmmLtz. 

[0092] ( mmm 2 s > mm^fth 0 icAitu 
ssr^srffiffl Lft z t zm^xi<imzmmm2 3 km- 

(clfeteLft. 

[0093] ( mmm 2 9 ) mmmmth 0 tenuis 
ttzz t tm^xi,zmmmm2 3 1 m-t,z 

mmttz. 

[0094] (mm.M3o) mt#vy (b 2 o 3 ) 6B 

A%<7)Rfo *) l/ZT i 0 2 1 . 8m&%RX/y y y&lii 5 



nm%cr>&&ito&im Ltzzk zm^ximmmm2 
3 km-tzmmLtz. 

[0095] ( \mm 2 ) mm.wm$h*z 2 8 0 0 
LT*s*fkK«>*s ^Aaait#*«i& Lft . 

btfiMLft. 

[0096] ( imm 3 ) 3c*sst»i»*£ u f>Ai»: 

[0097] ( ) a— 7X1®*% 280 0°Cf 

mint Lxmmttz. 

[009-8] mmmm2 3-3 0Rx/tmm2-4<7) 
iimx'wmzh.tznmmwgz y -y-ftf^ «; t^hmbis 

^FJfc N -*f7Hrn 'J FV5:?g^Lt^7 LI-£flH> 
ft. C:<0X5U-*«*'f/W=»<lfri l 6L(e«LTft« 

LTiiefflL. 2 0 1 6 ^-f 7°<7)'Jf-^Ar«i: 

h/rnb>y*-^-h^ftffiLft 5 mitt&X'Wl 
mztitz 'J f^AZKti^«tl§lta®!!;$^I 
SLT^^*S*&TIS0^3lc^Lft. 4 ft, ffiUBUft 
«1 6-1 9<O*ffi-C*BtS<lJt©««SHj««!0raeu 

bMMmx'nmiz.fc^mmzfti&fzsbt.z 
m-tcmmzmmL, -eco^* t Tiew* 3 ic* l ft . 

[0099 ] 



[*3] 





§l[mAh/g] 






348 


94 


Hfife« 17 


345 


93 


fttttt 18 


344 


94 


I^JfeW 19 


350 


93 


mmm 22 


355 


92 


mmm 24 


350 


94 


25 


353 


94 


Hfttt 26 


347 


92 


HJfeff 27 


350 


92 


3?2££1 28 


345 


93 


H$g0l 29 


370 


92 


Hife^l 30 


353 


94 




310 


89 




370 


82 


it^0|4 


303 


85 



[0100] mrlE^3 (c^Lft J: o (c. te®fcm&tiim 

Ltzmmm 16-19, 23, 2 7 m* 3 0 co«?t!iA% 
ttkwmtfmxx ^hzt tfftfrh . ^ft. s«37 

tc^ B B B «^«^ffiffl Lft^tc t, . M^TC^^ffiffl Lft 
2 8 %Xf 2 9 CO^^ ffiffl L % \> ^tiMm 3 4 
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B B B -fHK* { Ji3D l x ftXBm&m\ l . m«tc»c lot 
mmtti-&n&mmi l z$zfcLxwMmt<7>&u&iitf 

x i> mmwmmm-x ^hzt h . 
[0101] (mm\s 1 ) mm.f&m.$m*8 5 as 

%{C*^i$5fi»%fct' y^-l Ofii%Sr^tJt„ i 

2 8 0 oxn,ztmLx^ s \tm.com s \^j^j>,z:<x 

[0 10 2] (HJffe^j3 2 ) .y^/l^-f hi/ 

[0103] (IISfcf?J3 3 ) *?l?£x'J^-M;:^M 

L/cii:^i^v^TiiHfrieiiMCT3 1 tm-izmmttz. 
[0104] immm^A > ^r^*^^jaj{^^(c 
^LKztzm^ximMimmm3 1 fcPi-^jifeL 

[0105] (mtW\3 5 ) M*fft*£ AJiJJM8»*K 

^.Lfcztzm^xi±mmmmm3 1 hiu-tuML 

[0106] (JtKCT5 ) A&ftiBft** 'Jf^AIS 

«atfflmais«»«fc txmm Uz. 
[0107] mmtm3 1-3 scou&xwmztitz 
n&mmn (oo2)i«cuk« x»0*f3ftKfc** 
« mo) mcoc uKa xwmiftmi&itx'i>& 1 

(1 1 01/1 (002) «r«!5£LT*<0lS««:Tie«0 
^4tC7KL7t <> 
[0 108] 
[«4] 





I (1 IO)/ I (002) 


Hfefc! 31 


0. 033 


Hfcfll 32 


0. 033 


Xfefl 33 


0. 040 


34 


0. 030 


Hfefl 35 


0. 032 



[0109] mizmnz^LtzXoiz. mmm3 1-3 
5 co^mxmmzixfznMtt^nii&®mxfottf*M 

[0110]**:. Hijie»iS0i|3 1-3 5&lfltlRM5 
;M" 'J H fe^l t N ^-/U to 'J K y £ t T * 9 



Uf-^A^MSWffikUTttfflL. 20 16^^7C0U 

1 ^;K7)L i P F 6 5:ttfXfl/y«-^- h/v 1 .* 

[0111] HulB^^Ttgjf^ix^U^^A-iJcSjfi^ 

[0112] 
[*I5] 





»itf[mAh/g] 


[%] 


Hfe0!31 


338 


87. 0 


HJ£0i 32 


316 


86. 3 


H^33 


290 


61. 3 




352 


79. 3 


35 


320 


82. 2 




280 


53. 0 


it&fc|6 


347 


51. 0 


ifc&0!7 


303 


60. 0 
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